Abstract: A new kind of rare earth material with high efficient long-persistent phosphors, such as SrA1204: Eu , Dy , has been developed in recent years. The PMMA with long-persistent phosphors is typical one of applications for the phosphors. In this work, we try to probe into the affection of the manufacture process on the PMMA with long-persistent phosphors, to analyze its performance, and its luminescence behavior, especially to study the self-excitation of the PMMA with long-persistent phosphors. The raw material of organic glass (PMMA) is liquid CH2C ( CH3) COOCH, which needs to be heated in high temperature for about 10 h before it turns into solid by p~lymerization'~~ . Therefore, the long-persistent phosphors would deposit during this long time of polymerization . A new process including pre-polymerization is submitted to make the PMMA with long-persistent phosphors"] . At the same time, the luminescence behavior of phosphors inside the PMMA is also important theoretically which will make its using more widely"']. This work is trying to probe into the affection of the manufacture process on the PMMA with long-persistent phosphors, to analyze its mechanical performance, to investigate its luminescence behavior and especially to study the self-excitation of the PMMA with long-persistent phosphors in system.
The aluminates have a good chemical stability, anti-radiation damage, and slow aging process under the UV, X-ray and electron beam. These characters make it have a high value, so it has been investigated a lot in recent years. Most of the phosphors with matrice materials of aluminates are Ba, Mg, Ca and Sr aluminates alkaline earth"] .
However, crystal materials are hard to be made into big flat in single crystals, in fact, long-persistent luminescent crystal materials are used in multi-crystals or powders shape. Such long-persistent luminescent materials, such as SrA1,04 : Eu , Dy , need to be mixed with painting and plastics for appli~ation'~ I 71 , but any of them should be of nice transparency, and PMMA is the best one in transparency. So it is reasonable to combine long-persistent phosphors with PMMAt8] .
The raw material of organic glass (PMMA) is liquid CH2C ( CH3) COOCH, which needs to be heated in high temperature for about 10 h before it turns into solid by p~lymerization'~~ . Therefore, the long-persistent phosphors would deposit during this long time of polymerization . A new process including pre-polymerization is submitted to make the PMMA with long-persistent phosphors"] . At the same time, the luminescence behavior of phosphors inside the PMMA is also important theoretically which will make its using more widely"']. This work is trying to probe into the affection of the manufacture process on the PMMA with long-persistent phosphors, to analyze its mechanical performance, to investigate its luminescence behavior and especially to study the self-excitation of the PMMA with long-persistent phosphors in system.
Experimental
Liquid CH2C(CH3)COOCH3 was used as the raw materials of polymerization of organic glass. The phosphors SrA1204 : Eu , Dy (green light) , Sr4A1,,02, : Eu , Dy (blue light) and CaSrS (red light) were used respectively.
Put a 500 ml plastic bottle full of CH2C ( Additionally, the so-called self-activation experiment of PMMA containing SrAl,O, : Eu, Dy was carried out as well. In the experiment, half luminescent glass was excited by outside light and the other half to be covered. After a period of time in dark room, the light intensity of the excited half one became weaker, while the other un-excited half one start to sent out light gradually. At last the both half ones released the same intensity of light, then the light intensity of the whole glass decreased continuously. can excite green or red ones, and green one can excite red one. But from the self-activation experiment, the green one can be excited by the green one itself easier Fig. 2 Bending stress curve of different contents of phosphors than the blue one. This may be due to the so-called solid syntonic absorbability, which means when the incident light has the same frequency as the systemic intrinsic frequency, the energy exchange between incident light and system is the greatest, and the system absorbs energy of the light the most strongly. Fig.4 is emission spectra of the PMMA containing SrAI2O4 : Eu, Dy at different time and its decay curve after activation by the UV tested by FLUORO-MAX I1 Spectrophorometer . The emission peak would not move with time, by which means the emission peak at different time is the same. This result supported that the fluorescent light can be excited by the light 200 300 400 500 600 700 800
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Conclusions
1 . The temperature of pre-polymerization should be not higher than 70 "c . By controlling pre-polymerization, it is possible to achieve the PMMA successfully. The luminescent particles in the PMMA with longpersistent phosphors made in this way would distribute uniformly.
